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Success Factors in New Ventures: A Meta-analysis
Michael Song, Ksenia Podoynitsyna, Hans van der Bij, and Johannes I. M. Halman
Technology entrepreneurship is key to economic development. New technology ven-
tures (NTVs) can have positive effects on employment and could rejuvenate indus-
tries with disruptive technologies. However, NTVs have a limited survival rate. In
our most recent empirical study of 11,259 NTVs established between 1991 and 2000
in the United States, we found that after four years only 36 percent, or 4,062, of
companies with more than five full-time employees, had survived. After five years,
the survival rate fell to 21.9 percent, leaving only 2,471 firms still in operation with
more than five full-time employees. Thus, it is important to examine how new tech-
nology ventures can better survive. In the academic literature, a number of studies
focus on success factors for NTVs. Unfortunately, empirical results are often con-
troversial and fragmented. To get a more integrated picture of what factors lead to
the success or failure of new technology ventures, we conducted a meta-analysis to
examine the success factors in NTVs. We culled the academic literature to collect
data from existing empirical studies. Using Pearson correlations as effect size sta-
tistics, we conducted a meta-analysis to analyze the findings of 31 studies and iden-
tified the 24 most widely researched success factors for NTVs. After correcting for
artifacts and sample size effects, we found that among the 24 possible success fac-
tors identified in the literature, 8 are homogeneous significant success factors for
NTVs (i.e., they are homogeneous positive significant metafactors that are corre-
lated to venture performance): (1) supply chain integration; (2) market scope; (3)
firm age; (4) size of founding team; (5) financial resources; (6) founders’ mar-
keting experience; (7) founders’ industry experience; and (8) existence of patent
protection. Of the original 24 success factors, 5 were not significant: (1) founders’
research and development (R&D) experience; (2) founders’ experience with start-
ups; (3) environmental dynamism; (4) environmental heterogeneity; and (5) com-
petition intensity. The remaining 11 success factors are heterogeneous. For those
heterogeneous success factors, we conducted a moderator analysis. Of this set, three
appeared to be success factors, and two were failure factors for subgroups within the
NTVs’ population. To facilitate the development of a body of knowledge in tech-
nology entrepreneurship, this study also identifies high-quality measurement scales
for future research. The article concludes with future research directions.
Introduction
T
echnology entrepreneurship is key to econom-
ic development. New technology ventures
(NTVs) can have positive effects on employ-
ment and could rejuvenate industries with disruptive
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technologies (Christensen and Bower, 1996). Unfor-
tunately, the survival rate of NTVs is the lowest
among new ventures in general. To examine the sur-
vival rates of new ventures, we conducted a longitu-
dinal analysis of 11,259 new technology ventures
established between 1991 and 2000 in the United
States. Our empirical results reveal that after four
years only 36 percent (or 4,062) of companies with
more than five full-time employees had survived.
After five years, the survival rate fell to 21.9 percent,
leaving only 2,471 firms with more than five full-time
employees still in operation.
Why Is This Research Important?
Given the high failure rate of NTVs, it is important to
identify what factors lead to the success and failure of
these ventures. Current academic literature, however,
does not offer much insight. Numerous studies focus
on success factors for new technology ventures, but
the empirical results are often controversial and frag-
mented. For example, the data on research and de-
velopment (R&D) investments alone yield ambivalent
conclusions. Though Zahra and Bogner (2000) found
no significant relationship between R&D expenses
and NTV performance, Bloodgood, Sapienza, and
Almeida (1996) found a negative relationship, and
Dowling and McGee (1994) found a positive relation-
ship between R&D investments and NTV perfor-
mance. Similarly, although NTVs often develop
knowledge-intensive products and services (OECD,
1997), the research results on product innovativeness
have been ambiguous. More than two thirds of the
empirical studies have found a positive relationship
between product innovation and firm performance,
whereas the remaining studies have found a negative
relationship or none at all (Capon, Farley, and Hoe-
nig, 1990; Li and Atuahene-Gima, 2001).
The inconsistent and often contradictory results
can stem from methodological problems, different
study design, different measurements, omitted vari-
ables in the regression models, and noncomparable
samples. To help resolve this problem, this study
looked for a method that would operate independent-
ly of model composition. Meta-analysis provides a
solution (Hunter and Schmidt, 1990, 2004) and a lens
through which the success factors that contribute to
NTVs’ performance can be evaluated. The meta-anal-
ysis of this study was based on studies that explicitly
focus on antecedents of NTV performance.
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This article attempts to make several contributions
to technology entrepreneurship literature:
(1) The study’s integrated quantitative evaluation of
the success factors of new technology ventures
provides one step toward developing an integrat-
ed theoretical foundation for technology entre-
preneurship.
(2) It identifies universal success factors.
(3) It identifies success factors that are controversial
and, by moderator analysis, offers some tentative
reasons for those controversies.
(4) It reports existing high-quality scales of constructs
that are important for NTV performance.
(5) It proposes and provides a new theoretical frame-
work for studying success factors of technology
ventures and a roadmap for future research in
technology entrepreneurship.
This article is organized in the following manner.
First, the data collection and methodology are ex-
plained. Then the results of the research are presented,
including the results of the meta-analysis, examples of
high-quality scales, and the conclusions and implica-
tions. The article concludes with a description of its
limitations and future research directions.
Data Collection and Methodology
Meta-analysis is a statistical research integration tech-
nique (Hunter and Schmidt, 1990). One aspect that
clearly differentiates it from narrative reviews is its
quantitative character. Unlike primary research, in a
meta-analysis the data analyzed consist of the findings
from previous empirical studies (Camiso´n-Zornoza
et al., 2004). Just as empirical research requires the
use of statistical techniques to analyze its data, meta-
analysis applies statistical procedures that are speci-
fically designed to integrate the results of a set of
primary empirical studies. This allows meta-analysis
to pool all the existing literature on a given topic, not
only the most influential and best-known studies
(Stewart and Roth, 2001, 2004). At the same time,
meta-analysis compensates for quality differences by
correcting for different artifacts and sample sizes
(Hunter and Schmidt, 1990, 2004).
There are two main types of meta-analytic studies
in the literature. The first focuses on a relationship
between two variables or a change in one variable
across different groups of respondents. In general, this
type of meta-analysis is strongly guided by one or two
theories (e.g., Palich, Cardinal, and Miller, 2000;
Stewart and Roth, 2001, 2004). The second type of
meta-analytic studies examines a large number of
metafactors related to one particular focal construct,
such as performance. Such meta-analyses aim to in-
tegrate all the existing research on that focal construct
and are largely atheoretical because the research they
combine rests on heterogeneous theoretical grounds
(e.g., Gerwin and Barrowman, 2002; Montoya-Weiss
and Calantone, 1994). Because the current literature
teems with numerous theoretical streams where only
the setting (new firms) is the common denominator
(Shane and Venkataraman, 2000), the decision was
made to focus on the second type of meta-analysis to
study the potential success metafactors of NTV per-
formance. Studies were collected that explicitly fo-
cused on antecedents of NTVs’ performance.
The present study explores—rather than defines—
what new technology venture means in the literature.
Primary studies use such terms as new, adolescent,
young, or emergent to define the new axis and high
technology, technology-intensive, and technology-based
to describe the technology domain. We examined past
research studies where the majority of the sample rep-
resented such new technology ventures. In general, the
primary studies set the maximum age for NTVs at 15
years, yet most primary studies selected cut-off values
of 6 and 8 years. Another important selection criteri-
on was the publication of the correlation matrix in the
article, because the correlation matrices serve as the
main input for the meta-analysis. All the collected
studies investigated surviving NTVs; consequently,
this meta-analysis does not consider failures.
Meta-analysis allows the comparison of different
empirical studies with similar characteristics and thus
lets researchers integrate the results. To conduct a
meta-analysis it is important to select studies as input
for the analysis and to follow a meta-analytical pro-
tocol to arrive at those results.
Select Studies as Input for the Analysis
First, the literature was combed for research that dis-
cussed the success factors of NTVs, using the ABI-
INFORM system and the Internet. Keywords new,
adolescent, young, emerging and high-tech, technology,
technology-intensive, and technology-based were used
to limit the sample’s age and domain. Finally, to
assess the type of firm, the keywords firm, venture,
and start-up were applied. The studies intentionnally
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were not limited to those recognized as the best in the
field, as usually done in a narrative review: This would
have betrayed the spirit of meta-analysis (Hunter and
Schmidt, 1990). Instead, there was as much research
as possible collected, corrected later for any quality
differences, and controlled for missing studies.
After articles were gathered from ABI-INFORM
and the Internet, cross-referenced studies were added
from them. In total, 106 studies were collected that
met the search criteria. Next, an effort was made to
ensure that the articles on the list (1) represented the
correct level of analysis, (2) significantly reflected
NTVs, and (3) reported a correlation matrix with at
least one antecedent of performance and one perfor-
mance measure. This procedure reduced the number
of appropriate research studies to 31 due to the ab-
sence of correlation matrices. Appendix 1 details the
study sample by countries of origin, industries, per-
formance measures, the minimum and maximum ages
of the ventures, and their sample sizes. In addition,
two other features are provided. First, ‘‘sample type’’
indicates the particular characteristics of the sample.
This may be NTVs that went through initial public
offering (IPO), ventures funded by venture capital
(VC), ventures from a general database of NTVs,
NTVs involved in a governmental support program,
internationalizing NTVs that have activity abroad, or
combinations of these types. Second, ‘‘venture origin’’
indicates whether the venture was actually indepen-
dent. Although the study’s meta-analysis focused pri-
marily on independent ventures, it also included mixed
samples of independent and corporate ventures, where
most were independent, and samples where the type of
venture was not specified. Appendix 2 lists the journals
from which the 31 articles originate.
When coding the studies, care was taken to refer to
the scales reported in the primary studies so that dis-
similar elements would not be combined inappropri-
ately and so that conceptually similar variables would
not be coded separately to compensate for the slightly
different labels that authors use to refer to similar
constructs (Henard and Szymanski, 2001).
Protocol for Meta-analysis
We used Hunter and Schmidt’s (1990) protocol for the
study’s meta-analysis. The most important consider-
ation was to the ability to make comparisons across
research studies. To do this, the research could draw
on Pearson correlations between a metafactor and
the dependent variable or the regression coefficient
between the metafactor and the dependent variable. Be-
cause regression coefficients depend on the particular
variables included into the model and because the
models vary across studies, the suggestions of Hunter
and Schmidt (1990) were followed. Hunter and Sch-
midt strongly encourage using Pearson correlations as
the input, because correlations between two variables
are independent of the other variables in the model.
Other meta-analytic studies have made this choice,
including Gerwin and Barrowman (2002) and
Montoya-Weiss and Calantone (1994).
Another advantage of Hunter and Schmidt’s meth-
od (1990) is their use of random effects models instead
of fixed effects models (Hunter and Schmidt, 2004,
p. 201). The distinction is as follows: Fixed effects
models assume that exactly the same ‘‘true’’ correla-
tion value between metafactor and dependent variable
underlies all studies in the meta-analysis, whereas ran-
dom effects models allow for the possibility that pop-
ulation parameters vary from study to study. Given
the differences in how NTVs were defined in the se-
lected primary studies, the choice for random effects
models was appropriate.
Following the procedure of Hunter and Schmidt
(1990), the second step was to correct metafactors for
dichotomization, sample size differences, and mea-
surement errors.
First, to correct dichotomized metafactors, a con-
servative correction was made by dividing the ob-
served correlation coefficient of the sample by 0.8,
because dichotomization reduces the real correlation
coefficient by at least 0.8 (Hunter and Schmidt, 1990,
2004). Thus, individual correction of observed corre-
lations for dichotomization is as follows:
roi ¼
rooi
ad
;
where ad is the correction for dichotomization; ad is 0.8
if variable is dichotomized and ad is 1 if it is not; and
rooi is the observed correlation of the primary study i.
Second, to correct sampling error, the sample cor-
relation was weighted by sample size (Hunter and
Schmidt, 1990, 2004). The formula for the weighted
average of correlations corrected for sample size is
ro ¼
Pn
i¼1
Niroi
Pn
i¼1
Ni
;
where Ni is the sample size of the primary study i.
10 J PROD INNOV MANAG
2008;25:7–27
M. SONG, K. PODOYNITSYNA, H. VAN DER BIJ, AND J.I.M. HALMAN
Third, to remedy measurement errors, Cronbach’s
alphas were used. The correlation coefficient was di-
vided by the product of the square root of the reliability
of the metafactor and the square root of the reliability
of performance. Since reliabilities were not always re-
ported, they were reconstructed by using the reliability
distribution (Hunter and Schmidt, 1990, 2004).
Thus, the formula for real population correlation is
r ¼ ro
A
¼ roffiffiffiffiffiffiffiffi
Rxx
p  ffiffiffiffiffiffiffiRyyp ;
where A is the compound reliability correction factor;ffiffiffiffiffiffiffiffi
Rxx
p
is the average of the square roots of reliabilities
of independent variables composing a given metafac-
tor; and
ffiffiffiffiffiffiffi
Ryy
p
is the average of the square roots of
reliabilities of dependent variables composing a given
metafactor.
The third step in the meta-analysis protocol was to
determine whether a metafactor was a success factor.
To accomplish this, three conditions were assessed.
First, the studies should have, in essence, the same
correlation. Other meta-analysis procedures often use
a chi-square test to reveal this homogeneity. However,
Hunter and Schmidt (1990, 2004) argue against it and
state that this test will have a bias because of uncor-
rected artifacts. They suggest a variance-based test.
The total variance in the correlation coefficient has
three sources: variance due to artifacts (dichotomizat-
ion and measurement errors), variance due to sam-
pling error, and real variance due to heterogeneity of
the metafactor. The metafactor is assumed to be
homogeneous, if the real variance is no more than
25 percent of the total variance. According to Hunter
and Schmidt (1990, 2004), in that case unknown and
uncorrected artifacts account for these 25 percent so
that the real variance is actually close to zero. The
formulas used are described in Appendix 3.
For homogeneous metafactors, two significance
tests were applied. First, it was determined whether
the whole confidence interval (based on the real stan-
dard deviation) was above zero. Second, if it was
above zero, the p-value was calculated for the real
correlation to estimate the degree of significance. Both
of these significance tests are necessary because the
p-value is misleading when part of the confidence in-
terval of the real correlation is below zero. Only when
all three conditions held was a given metafactor con-
sidered to be a success metafactor for NTVs.
For those heterogeneous metafactors, a moderator
analysis was conducted. The data were divided into
subgroups according to various methodological char-
acteristics (Appendix 1). Then, a separate meta-anal-
ysis was conducted for each subgroup, with the hope
of finding homogeneous metafactors in the subgroup
in two steps. First, moderator analysis was conducted
to deal with different performance measures. Second,
attention was given as to whether country, industry,
sample type, venture origin, or maximum age of the
NTVs in the sample were possible moderators. Third,
moderator analysis was conducted for different meta-
factor measures.
Finally, the ‘‘file drawer’’ was reviewed in an at-
tempt to assess any publication bias. Because there is
a general tendency to publish only significant results,
insignificant results are often abandoned in research-
ers’ file drawers (Hunter and Schmidt, 1990; Rosent-
hal, 1991). This file drawer technique provides a
number, XS, indicating the number of null-result stud-
ies that when added would make the total significance
of a metafactor exceed the critical level of 0.05. Thus,
the higher the value of XS, the more stable and reliable
the results are. If XS is 0, it indicates that the meta-
factors are already insignificant according to the
p-value criterion.
Analysis and Results
Success Factors of Technology Ventures
The study’s meta-analysis revealed 24 metafactors
related to the performance of NTVs. The definitions
of these metafactors are presented in Table 1.
Table 2 reports the meta-analytic results on the
antecedents, or the success metafactors of NTVs’
performance. To be concise and to limit the sensitiv-
ity of the results to studies not included in our meta-
analysis, Table 2 presents only the metafactors found
in three or more research studies. The table presents r,
an estimate of the real population correlation; totalN,
the aggregate sample size; and K, the number of cor-
relations that build a given metafactor. Both N and
K are conservative: Each study was counted only
once. The spread of the real correlation variance is
95 percent confidence interval. XS is the critical num-
ber of null-results studies.
To make the analysis of the metafactors more
transparent and interpretable, appropriate categories
grounded in the literature’s existing frameworks were
generated (Chrisman, Bauerschmidt, and Hofer, 1998;
Gartner, 1985; Timmons and Spinelli, 2004): (1) mar-
ket and opportunity; (2) the entrepreneurial team; and
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(3) resources. After three researchers reviewed those
categories for completeness and appropriateness, con-
tent analysis was conducted, a classification tech-
nique that assigns variables to a particular category.
Two researchers independently assigned each variable
to a category. The two researchers agreed on variables’
categorizations in 91.2 percent of the cases across 306
variables. A third researcher resolved any disagree-
ments, making the final categorization. At the same
time, variables were combined to form metafactors.
Reflecting the primary studies, the market and
opportunity category typically described either the
Table 1. Definitions of the 24 Meta-factors
Meta-factors Definitions Selected References
Market and Opportunity
1. Competition Intensity Strength of interfirm competition within an
industry
Chamanski and Waag (2001)
2. Environmental Dynamism High pace of changes in the firm’s external
environment
Zahra and Bogner (2000)
3. Environmental Heterogeneity Perceived diversity and complexity of the firm’s
external environment
Zahra and Bogner (2000)
4. Internationalization Extent to which a firm is involved in cross-border
activities
Bloodgood, Sapienza, and Almeida
(1996)
5. Low-Cost Strategy Extent to which a firm uses cost advantages as a
source of competitive advantage
Bloodgood, Sapienza, and Almeida
(1996)
6. Market Growth Rate Extent to which average firm sales in the industry
increase
Bloodgood, Sapienza, and Almeida
(1996); Lee, Lee, and Pennings (2001)
7. Market Scope Variety in customers and customer segments,
their geographic range, and the number of
products
Li (2001); Marino and De Noble (1997)
8. Marketing Intensitya Extent to which a firm is pursuing a strategy
based on unique marketing efforts
Li (2001)
9. Product Innovationa Degree to which new ventures develop and
introduce new products or services
Li (2001)
Entrepreneurial Team
10. Industry Experience Experience of the firm’s management team in
related industries and markets
Marino and De Noble (1997)
11. Marketing Experience Experience of the firm’s management team in
marketing
McGee, Dowling, and Megginson
(1995); Marino and De Noble (1997)
12. Prior Start-Up Experience Experience of the firm’s management team in
previous start-up situations
Marino and De Noble (1997)
13. R&D Experience Experience of the firm’s management team in
R&D
McGee, Dowling, and Megginson
(1995); Marino and De Noble (1997)
Resources
14. Financial Resources Level of financial assets of the firm Robinson and McDougall (2001)
15. Firm Age Number of years a firm has been in existence Zahra et al. (2003)
16. Firm Size Number of the firm’s employees Zahra et al. (2003)
17. Firm Type The type of a firm’s ownership (corporate
ventures or independent ventures)
Zahra et al. (2003)
18. Nongovernmental
Financial Support
Financial sponsorship from commercial institutes Lee, Lee, and Pennings (2001)
19. Patent Protection Availability of firm’s patents protecting product
or process technology
Marino and De Noble (1997)
20. R&D Alliances The firm’s use of R&D cooperative arrangements;
for NTVs they also correspond to horizontal
alliances
Zahra and Bogner (2000); McGee,
Dowling, and Megginson (1995)
21. R&D Investment Intensity of the firm’s investment in internal R&D
activities
Zahra and Bogner (2000)
22. Size of Founding Team Size of the management team of the firm Chamanski and Waag (2001)
23. Supply Chain Integration A firm’s cooperation across different levels of the
value-added chain (e.g., suppliers, distribution
channel agents, or customers)
George et al. (2001); George, Zahra,
and Wood (2002); McDougall et al.
(1994)
24. University Partnerships The firm’s use of cooperative arrangement with
universities
Zahra and Bogner (2000); Chamanski
and Waag (2001)
a These two factors are called marketing differentiation and product differentiation in the stream of research stemming from the work of Porter
(1980).
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market characteristics, such as environmental dyn-
amism, environmental heterogeneity, and competitive
strategies based on Porter’s (1980) typology. The
entrepreneurial team category encompassed charac-
teristics of the NTV team, including experience and
capabilities, both as individuals and as a team. The
resources category united a broad scope of factors,
comprising resources, capabilities, and characteris-
tics of the NTVs as firms. Such resources included
financial resources, firm size, patents, and university
partnerships.
The metafactors were unevenly distributed across
the three categories. The majority fell into the re-
sources category and the smallest number into the
entrepreneurial team category. The resources category
consisted of heterogeneous metafactors for 55 percent
and the market and opportunity category for 56 per-
cent. Only the entrepreneurial team category was
completely homogeneous.
Results in Table 2 reveal eight universal success fac-
tors (i.e., they are homogeneous positive significant
metafactors that are correlated to venture performance):
(1) Supply chain integration (r5 0.23, po.001)
(2) Market scope (r5 0.21, po.001)
(3) Firm age (r5 0.16, po.001)
(4) Size of founding team (r5 0.13, po.01)
(5) Financial resources (r5 0.12, po.01)
(6) Marketing experience (r5 0.11, po.05)
(7) Industry experience (r5 0.11, po.05)
(8) Patent protection (r5 0.11, po.05)
One success factor represented market and oppor-
tunity, five success factors represented resources, and
two success factors were part of the entrepreneurial
team category.
Results in Table 2 also suggest that the following
five factors have no significant effects on technology
venture performance: (1) R&D experience; (2) prior
Table 2. Results of the Meta-analysisa
Metafactor
Total
N K r
95% Confidence
Interval
Explained
Variance (%)b Moderators XS
Market and Opportunity
1 Competition Intensity 634 7 0.01 100 0
2 Environmental Dynamism 637 5 0.05 100 0
3 Environmental Heterogeneity 287 3 0.10 100 0
4 Internationalization 523 7 0.08() ( 0.21,0.37) 38 Yes 6
5 Low Cost Strategy 286 4 0.18() ( 0.13,0.49) 70 Yes 10
6 Market Growth Rate 505 4 0.23() ( 0.26,0.72) 16 Yes 12
7 Market Scope 1,046 10 0.21 100 78
8 Marketing Intensity 622 6 0.42() ( 0.19,1.00) 23 Yes 64
9 Product Innovation 702 8 0.04 ( 0.48,0.56) 55 Yesc 0
Entrepreneurial Team
10 Industry Experience 423 4 0.11 100 2
11 Marketing Experience 381 3 0.11 100 2
12 Prior Start-Up Experience 114 3 0.00 100 0
13 R&D Experience 329 3 0.09 100 0
Resources
14 Financial Resources 638 6 0.12 100 14
15 Firm Age 1,890 15 0.16 (0.08,0.23) 87 157
16 Firm Size 1,360 11 0.26() ( 0.31,0.83) 10 Yes 197
17 Firm Type 715 4 0.09 ( 0.15,0.33) 31 Yesc 0
18 Nongovernmental Financial
Support
405 4 0.20() ( 0.15,0.55) 31 Yes 16
19 Patent Protection 453 5 0.11 100 1
20 R&D Alliances 571 5 0.03 ( 0.52,0.58) 31 Yesc 0
21 R&D Investments 863 9 0.05() ( 0.49,0.60) 19 Yes 3
22 Size of Founding Team 332 5 0.13 100 6
23 Supply Chain Integration 604 6 0.23 (0.12,0.35) 89 41
24 University Partnerships 330 3  0.04 ( 0.25,0.17) 50 Yes 0
aFor all p-values, one-tailed test statistic; direction depends on the sign of r;
b Explained variance lower than 75% means that the metafactor has moderators.
c See Table 3 for suggested moderators.
 po.05.
 po.01.
 po.001.
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start-up experience; (3) environmental dynamism;
(4) environmental heterogeneity; and (5) competition
intensity. Three of these metafactors represented mar-
ket and opportunity and two represented the entre-
preneurial team category.
Moderators
As Table 2 indicates, 11 of the 24 metafactors had
heterogeneous correlations (i.e., the importance of the
factors depend on situations). Therefore, moderator
or subgroup analysis was conducted for differences in
performance measures, metafactor measures, venture
origin, maximum age of venture in the sample, sample
type, country, and industry.
Table 3 presents those results from the moderator
analysis, including r, an estimate of the real popula-
tion correlation; total N, the aggregate sample size; K,
the number of correlations that build a given meta-
factor; the 95 percent confidence interval of the real
variance; and XS, the critical number of null-results
studies. Since some studies used multiple measures
of performance, sum of performance moderator
subgroups sample sizes may be greater than total N
of a metafactor.
Table 3 also presents the variance explained by
dichotomization of metafactors, measurement, and
sampling error. This variance must be more than 75
percent to yield a homogeneous factor. In that case,
the real variance is less than 25 percent of the total
variance of correlations from the primary studies. The
remaining variance is likely due to other unknown
and uncorrected artifacts, and therefore it can be ne-
glected (Hunter and Schmidt, 1990, 2004). To keep
overview, for the moderator, or subgroup analysis,
only the metafactors with at least two subgroups that
have no overlapping confidence intervals are reported;
each subgroup consists of at least two studies.
The results reported in Table 3 suggest that of the
11 heterogeneous factors, 3 metafactors (firm type,
R&D alliances, and product innovation) had distinct
moderator subgroups (i.e., the effect of these factors
on venture performance depends on situation). The
relationship between firm type and performance de-
pended on the way performance was measured. Firm
type was insignificantly related to the profits of NTVs
but was significantly and positively related to the sales
of NTVs. No other methodologically oriented mod-
erators affected the firm type. R&D alliances were
negatively associated with performance for indepen-
dent ventures. However, for ventures of a mixed
origin, R&D alliances were positively associated
with performance. Product innovation was moderat-
ed by venture origin. For independent NTVs, product
innovation has a significantly negative association
with performance. However, for samples with mixed
firm type, product innovation has a significantly pos-
itive association with performance.
By examining the results in Table 2, eight meta-
factors proved inconclusive: internationalization,
low-cost strategy, market growth rate, marketing
Table 3. Suggested Moderatorsa
Metafactor Moderatorb r Total N K
95 % Confidence
Interval
Explained
Variance (%)b XS
Resources 0.09 715 4 ( 0.15,0.33) 31 0
Firm Type
Performance Operationalization
Profit Based  0.01 572 3 ( 0.03,0.01) 98 0
Sales Based 0.27 464 2 100 18
R&D Alliances 0.03 571 5 ( 0.52,0.58) 31 0
Venture Origin
Independent Ventures  0.36 262 2 100 10
Mixed Origin 0.37 309 3 100 28
Market and Opportunity
Product Innovation 0.04 702 8 ( 0.71,0.79) 12% 0
Venture Origin
Independent Ventures  0.39 263 3 ( 0.52, 0.27) 80% 23
Mixed Origin 0.44 300 2 (0.23,0.65) 43% 23
aFor all p-values, one-tailed test statistic; direction depends on the sign of r.
b Explained variance lower than 75% means that the metafactor has moderators.
 po.05.
 po.01.
 po.001.
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intensity, R&D investments, firm size, nongovernmen-
tal financial support, and university partnerships. Of
these eight metafactors, market growth rate and non-
governmental financial support have only one sub-
group with two or more studies when differences in
metafactor measurements are considered. The study
also found only one suitable subgroup for internation-
alization when looking at sample type, for marketing
differentiation when looking at the country, and for
university partnerships when either looking at the
sample type or the industry. Further research is need-
ed to validate or disprove these potential moderators.
Finally, no methodological moderators were found for
R&D investments, low-cost strategy, and firm size.
Identification of High-Quality Measurement
Scales
The study’s high-quality scale is either a ratio–interval
measure or a Likert-type scale with a Cronbach’s al-
pha of at least 0.7 (Nunnally, 1978) that consists of at
least three items. The last condition ensures that Lik-
ert-type scales will be reliable and that they will still
hold a certain reserve for future studies in case one of
the items does not load. Identification of such scales
can assist the work of future researchers in the tech-
nology entrepreneurship and alert them to poor op-
erationalization practices. Consequently, one of this
study’s goals was to report on scales from metafactors
that were stable and reliable success factors for NTVs.
Only significant homogeneous (unmoderated)
metafactors from Table 2 or homogeneous subgroups
from Table 3 were selected. This selection resulted in
11 strongly supported NTV success factors. To ensure
that individual scales would perform well in further
studies, within each metafactor, only scales with an
observed correlation significant at the 0.05 level were
selected. Marketing experience did not have a signifi-
cant high-quality scale in the previous studies. There-
fore, high-quality scales found for 10 NTV success
factors are reported in Appendix 4. Further research
should be conducted on other potentially significant
success factors (see moderated metafactors from
Table 2) before valid conclusions can be drawn.
Conclusions and Implications
Major Research Results
To the best of these authors’ knowledge, this is the
first systematic, quantitative effort to integrate
research on antecedents of NTVs. The results of the
present study are summarized in Figure 1. In the spirit
of meta-analysis, the results are presented in four
main blocks: significant and insignificant homoge-
neous factors, heterogeneous factors with moderators
and heterogeneous factors without moderators. The
latter two blocks are shown by the dotted lines. The
figure also shows within each block from which cat-
egory a given metafactor originates.
The results of this study’s meta-analysis are com-
pelling: only eight of the 24 metafactors are homo-
geneous and significant, suggesting that they are the
only universal success factors for the performance of
NTVs. The majority (five) of them belong to the re-
sources group, two to the entrepreneurial team cate-
gory, and one belongs to the market and opportunity
category. Of the 24 metafactors, 5 were homogeneous
but not significant. Two metafactors are success fac-
tors for subgroups in the population of NTVs, and
one works only for sales and not for profit-based per-
formance. Of the 24 metafactors, 8 remain heteroge-
neous even after searching for methodological
moderators. They are evenly distributed across the
market and opportunity and resources categories.
Therefore, more research is necessary on the hetero-
geneous, moderated metafactors listed in Table 2.
Theoretical and Managerial Implications
An essential implication from the meta-analysis for
future regression studies is that when results are con-
tradicting or nonsignificant it may be due to the
study’s heterogeneous factors. In that case, a detailed
study to significant differences in correlation coeffi-
cients for various subsamples between factor and de-
pendent variable may explain the deviating results.
In the market and opportunity category nine suc-
cess factors were represented in the meta-analysis.
Market scope clearly enhances NTV performance, as
well as product innovation for corporate ventures.
However, product innovation is detrimental for inde-
pendent NTVs. Apparently, a radical innovation
strategy is too risky for independent ventures, where-
as corporate ventures can share risks with their parent
companies. Entrepreneurs may keep these findings
into consideration.
Five success factors were heterogeneous in this cat-
egory, whereas three were insignificant. Examining
the number of heterogeneous metafactors, one might
conclude that the NTV population is generally too
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heterogeneous to examine its success factors. This
idea was supported by the fact that for most of these
factors no clear methodological moderators were
found, suggesting that there may be other modera-
tors that have not been reported in published research
studies (e.g., educational background of the entrepre-
neur).
Until now, in contingency research scholars have
focused on product differentiation strategy and its in-
teractions with different environmental characteris-
tics, such as competition intensity and environmental
dynamism (Li, 2001; Li and Atuahene-Gima, 2001;
Zahra and Bogner, 2000). Other competitive strate-
gies have received considerably less attention in stud-
ies of environmental contingencies.
Finally, existing metafactors in this category de-
scribe opportunity in a rather indirect way. A direct
focus on the opportunity concept—the key concept of
entrepreneurship (Shane and Venkataraman, 2000)—
is missing. A range of opportunity dimensions may be
considered—for example, the source of an opportu-
nity—sources vary in the amount of uncertainty and
thus have different degrees of success predictability
(Drucker, 1985; Eckhardt and Shane, 2003).
In the entrepreneurial team category, the charac-
teristics of the entrepreneurial team were described by
four types of experience: marketing, R&D, industry,
and start-up experience. Experience in marketing and
industry were homogeneous, significant success fac-
tors. Both prior start-up experience and R&D expe-
rience were insignificant at the 0.05 level. The former
finding may be further evidence of overestimation of
the role of prior start-up experience, ironically one of
the most profound venture capitalist evaluation crite-
ria (Baum and Silverman, 2004). It should be noted
that the latter finding might have been caused by lack
of variance in the samples of NTVs, since NTVs are
often defined by having a certain amount of R&D
expenses. The study’s findings suggest that acquiring
more experience in marketing and industry may lead
to higher NTV performance.
The weak results of the entrepreneurial team
factors can be explained in several ways. First, find-
ings may be due to the tendency to limit experience
to the number of years the founders spent in a certain
area, without measuring the quality, variety, and
complementarity of both joint and individual experi-
ences (Eisenhardt and Schoonhoven, 1990; Lazear,
2004). Moreover, certain aspects of the entrepreneur-
ial team category may have been overlooked in the
literature on NTVs. In particular, researchers have
identified a variety of cognitive characteristics that
make entrepreneurs distinctive, such as psychological
traits (Gartner, 1985; Stewart and Roth, 2004), cog-
nitive biases, and thinking styles (Baron, 1998, 2004).
Another explanation is that the influence of the
metafactors in this category manifests itself through a
more subtle, indirect mechanism. Researchers have
Competition intensity 
Environmental dynamism 
Environmental heterogeneity
[M&O]:
[M&O]:
[M&O]:
[ET]:
[R]:
[R]:
[R]:
[M&O]:
[R]:
[ET]:
Prior start-up experience 
R&D experience
Market scope
Industry experience 
Marketing experience
Financial resources 
Firm age 
Patent protection 
Size of founding team 
Supply chain integration
Product innovation
R&D alliances
Internationalization 
Low cost strategy 
Market growth rate 
Marketing intensity
NTV performance
Firm size 
Non-governmental fin. support 
R&D investments 
University partnerships
Venture origin 
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Performance
operationalization 
(profit=0, sales=1)
Firm type
(independent=0, corporate=1)
heterogeneous
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+ - significant positive
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[M&O]: Market and Opportunity 
[ET]: Entrepreneurial Team 
[R]: Resources
n.s.
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+
+
Figure 1. Summary of Success Factors in Technology Ventures
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concentrated their efforts on direct links between per-
sonality characteristics of entrepreneurs and the per-
formance of NTVs. However, recent research has
found support for their indirect influence on the per-
formance of ventures (Baum, Locke, and Kirkpatrick,
1998); for example, human capital factors influence
performance by directing the competitive strategies
entrepreneurs choose (Baum, Locke, and Smith, 2001)
or channeling the opportunities they recognize
(Shane, 2000). Future research should investigate
these alternative explanations.
The resource category consists of more than half of
the identified success factors in the meta-analysis. Al-
though a significant amount of research has been con-
ducted within this category, results have not been
conclusive. We found five success factors within this
category: supply chain integration, firm age, size of
founding team, financial resources, and patent pro-
tection. So investing in supply chain integration seems
to yield higher returns. However, except for supply
chain integration, most factors may not be fully con-
trollable ones. One may control the size of the found-
ing team and collect more experience in the team
(indicating that this factor is close to the entrepre-
neurial team factors) while enlarging communication
requirements and facing power problems. In any case,
the meta-analysis results indicated that enlarging the
team may improve NTV performance. The financial
resources, however, may be more difficult to control.
Even though the study results suggest that more fi-
nancial resources may improve performance, not all
firms can absolutely control their financial resources.
Nevertheless, setting up NTVs may need to wait until
required financial resources have become available.
Finally, when a possibility of patent protection exists
firms should take the opportunity.
This analysis also found six heterogeneous
metafactors within this category. In the moderator
analysis, the study showed that firm type has a pos-
itive influence on sales performance. Moreover, in
ventures of mixed origin, R&D alliances improved
performance, whereas for independent ventures these
alliances worsened performance. Perhaps equity con-
ditions could better be negotiated in corporate ven-
tures, having more power than independent ventures.
A remarkable finding of this study was that the
R&D investments were not a success factor (much like
product innovation, mentioned earlier). Generally,
when looking at all resource factors, no particularly
technological resource factors were found. Within the
population of NTVs, these factors generally have a
high level, and there was insufficient variation in these
factors. However, in line with a resource-based view
of the firm, the focus may need to be on the quality of
the resources rather than the quantity. Barney (1991)
posited that the value, rareness, non-imitability, and
non-substitutability of resources—instead of the
amount of resources—led to competitive advantage.
We advise future research consider that direction.
Limitations
As with all research, this meta-analysis had several
limitations. First, the Pearson correlations used for
the study are primarily intended for measurement of
the strength of a linear relationship between two vari-
ables. In the case of zero correlation, a chance existed
of observing a vivid curvilinear relationship between
variables. Second, the primary studies used in the
meta-analysis based their samples on surviving NTVs
because of the difficulties in accessing NTVs that
failed. Therefore, any meta-analysis in this topical
area must be inherently biased toward more success-
ful, surviving firms. This bias has two implications: (1)
Meta-factors that influence the success and mortality
of a NTV could conceivably be substantially different
(Shane and Stuart, 2002); and (2) strategies (metafac-
tors) that seem to deliver the best performance can be
misleading. The greater the potential a particular
strategy has, the greater the risks associated with it.
Finally, the last limitation of the study was the sample
size of the meta-analysis itself, which included 31
studies reflecting the emerging nature of this research
domain as well as the generally poor standards of de-
scriptive statistics publication. However, the 31 stud-
ies provided a sufficient sample size for a preliminary
meta-analysis (Gerwin and Barrowman, 2002; Mon-
toya-Weiss and Calantone, 1994).
Future Research Directions
The meta-analysis of this study should not and must
not preclude future research but rather should stim-
ulate and direct it. Based on the study’s results and
implications and current literature (e.g., Gartner,
1985; Timmons and Spinelli, 2004), the theoretical
framework shown in Figure 2 is suggested for future
research.
The theoretical framework consists of five ele-
ments: entrepreneurial opportunities, entrepreneurial
team, entrepreneurial resources, strategic and orga-
nizational fit, and performance. The dotted lines
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represent the fit. In general, this study suggests taking
this framework as a basis for future research and ex-
amining its factors and, in particular, the linkages into
more detail in future research. Next, definitions are
given for the categories in the framework, some fac-
tors are listed, and future research directions are given
following from the study’s meta-analysis.
Entrepreneurial team. Entrepreneurial team is de-
fined as the management team of the new venture
(Timmons and Spinelli, 2004). Entrepreneurial team is
a core element of the entrepreneurship phenomenon.
Shane and Venkataraman (2000) characterize entre-
preneurship as the nexus between the individual and
the opportunity. Researchers identified the following
factors in this category:
 Members’ characteristics (e.g., age, attributes,
biases, thinking styles)
 Experience, knowledge, and skills
 Values and beliefs
 Behaviors and leadership styles
According to this study’s meta-analysis, future re-
search should include cognitive biases and thinking
styles, the quality, variety, and complementarity of
team member experiences, as well as the mediating
and moderating influences of the team factors on oth-
er antecedent performance relationships. In this re-
search, industry and marketing experience may be
considered as control variables.
Entrepreneurial opportunity. Entrepreneurial op-
portunities are situations in which new goods, servic-
es, raw materials, and organizing methods may be
introduced and sold at greater price than their cost
of production (Shane and Venkataraman, 2000).
The contemporary definitions of entrepreneurship
emphasize that it is opportunity driven; therefore,
entrepreneurial opportunity is an essential part of
the entrepreneurship framework (Eckhardt and
Shane, 2003; Shane and Venkataraman, 2000; Tim-
mons and Spinelli, 2004). Researchers distinguish the
following factors in this category:
 Opportunity dimensions (e.g., type of opportuni-
ty, form of opportunity, source of opportunity)
 Environmental characteristics (e.g., environmental
dynamism, environmental heterogeneity), interna-
tionalization)
Figure 2. The Integrated Framework of New Entrepreneurial Firm Performance
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 Market characteristics (e.g., market growth rate,
competition intensity, entry barriers, buyer and
supplier power)
Based on the study’s meta-analysis, future research
may include the direct examination of opportunity
dimensions as well as search for moderators of the
internationalization performance and the market
growth rate performance relationship. In this future
research, market scope may be considered as a control
variable.
Entrepreneurial resources. Entrepreneurial re-
sources include all tangible and intangible assets
that a firm may possess and control (Chrisman, Ba-
uerschmidt, and Hofer, 1998; Timmons and Spinelli,
2004). Gartner (1985) identifies the resources accu-
mulation process as an essential part of the entrepre-
neurial functions, whereas Timmons and Spinelli
(2004) consider entrepreneurial resources as an im-
portant building block of their venture creation
framework. Important factors within this category
are as follows:
 Financial means and investments (e.g., financial
resources, nongovernmental financial support,
R&D investments)
 Intellectual property (e.g., patent protection, li-
censing)
 Partnerships and networks (e.g., R&D alliances,
supply chain integration, university partnerships)
 Institutional characteristics (e.g., firm age, firm
size, firm type, size of the founding team)
From the study’s meta-analysis the suggestion is
made to include more qualitative measures of resourc-
es into future research, like the value, rareness, non-
imitability, and nonsubstitutability of resources
(Barney, 1991). Moreover, it is advisable to conduct
more moderator research on the nongovernmental
financial support performance and the R&D in-
vestment performance relationship as well as the
relationships between university partnerships and per-
formance and firm size and performance. In future
research financial resources, patent protection, supply
chain integration, firm age, and size of the founding
team may be considered as control variables.
Strategic and organizational fit. Strategic and or-
ganizational fit is defined as the congruence between
strategy and organization of the new venture and the
driving forces entrepreneurial team, entrepreneurial
opportunity, and entrepreneurial resources (Chris-
man, Bauerschmidt, and Hofer, 1998; Timmons and
Spinelli, 2004). Fit regards an important uniting
aspect of the various elements of the framework.
Gartner (1985) refers to a new venture as a gestalt
of individuals, environment, organization, and pro-
cess dimensions, indicating that all elements in a new
venture must be balanced. The following factors are
considered in this category:
 Competitive strategy (e.g., low cost strategy, mar-
ket scope, marketing intensity, product innovation)
 Structure
 Processes
 Systems
The study’s meta-analysis suggests more interaction
research between competitive strategies and envi-
ronmental characteristics, such as environmental
dynamism and competition intensity. In particular,
other competitive strategies than product innovation
may be examined.
Performance. The study’s framework suggests that
the better the fit between the driving forces and the
strategy and organization of the venture, the better
the performance. In the meta-analysis a broad scope
of performance measures was found. Once, the differ-
ence in performance measures was found to be a
moderator of the antecedent performance relation-
ship. Therefore, the suggestion is given here to have a
broad set of performance measures in future new ven-
ture research and to experiment with different subsets
of performance measures.
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Appendix 3. Formulas for Variances Calculations
Vartotal ¼ Varreal þ Varartif þ Vars:e:;
where
Vartotal 5 total variance of observed correlations from primary studies;
Varreal 5 real variance of the population correlation;
Varartif 5 variance due to artifacts (dichotomization and reliabilities);
Vars.e. 5 variance due to sampling error.
Varreal ¼ Vartotal  Varartif  Vars:e:
95% confidence interval of the real population correlation is 1.96
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
Varreal
p
Metafactor is heterogeneous (moderated) if Varreal425% Vartotal
Vartotal ¼
Pn
i¼1
½Niðrooi  rooÞ2
Pn
i¼1
Ni
;
where
rooi 5observed correlation of the primary study i;
roo 5weighted average of the observed correlations of the primary studies, so that
roo ¼
Pn
i¼1
Nirooi
Pn
i¼1
Ni
:
Varartif ¼ r2A2V ¼ ro2V ¼ ro2 Varð
ffiffiffiffiffiffiffiffi
Rxx
p Þffiffiffiffiffiffiffiffi
Rxx
p þ
Varð ffiffiffiffiffiffiffiRyyp Þffiffiffiffiffiffiffi
Ryy
p
 !
Vars:e: ¼
1 roo2
 2
N  1 þ
XD
di¼1
1
ad
 2
1
" #
1 roo2
 2
Ndi  1
" #
¼ 1 roo
2
 2
N  1 þ
XD
di¼1
0:5625
1 roo2
 2
Ndi  1
" #
where
N 5 average samples size of the primary studies;
di 5 the i
th study with a dichotomized variable.
Appendix 2. Publication Sources of the Articles Included in This Meta-analysis
Publication Source Number of Studies in Analysis
Academy of Management Journal 2
Administrative Science Quarterly 1
Doctoral dissertation 1
Entrepreneurship Theory and Practice 2
Frontiers of Entrepreneurship Research Conference papers 1
Human Resource Management 1
IEEE Transactions on Engineering Management 1
Internal report/working paper 1
Journal of Business Venturing 6
Journal of High Technology Management Research 4
Journal of International Entrepreneurship 1
Journal of Small Business Management 1
Management Science 1
Organization Studies 1
Strategic Management Journal 7
Total 31
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Appendix 4. Scales of the Most Important Metafactors
Metafactor Study Original Construct Sources Scales a
Market and Opportunity
Market Scope 10,11 — — Number of products in market —
Product Innovation 15,16, 17 Product innovation
strategy
Covin and Slevin
(1989); Zahra and
Covin (1993)
Rate your firm relative to your
competitors over the last three
years on the extent to which it
has:
–Placed emphasis on
developing new products
through allocation of
substantial financial resources
–Developed a large variety of
new product lines
–Increased the rate of new
product introductions to the
market
–Increased it overall
commitment to develop and
market new products
0.83
18 Explorativeness of
the entry strategy
Eisenhardt and
Schoonhoven
(1990); Stuart and
Abetti (1986)
Rate on four- (for technology)
and five-point scales:
–Newness of the core
technology of the firm
–Newness of the target
markets served by the firm
–Newness of the competition
faced by the firm
–Newness of the users of the
offering
0.72
28 Product upgrades Cooper (1984);
Lefebvre et al.
(1992); Zahra and
Covin (1993)
Rate on a five-point scale if the
statement is true or not true:
–Introduces more new
products than the
competition
–Introduces products to the
market faster than
competitors
–Has reduced the time between
the development and market
introductions of new
products
–Introduces many new
products to the market
0.71
Entrepreneurial Team
Industry Experience 22 INDEXP (prior
industry experience
of management
team)
— Combined number of years
that the members of the
founding management team
spent in previous positions that
were in similar industries or
markets
—
Resources
Financial Resources 11 — — Venture assets —
Firm Age 8,14, 22,23,
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Metafactor Study Original Construct Sources Scales a
29,31 — — Year of
incorporation or
number of years
since establishment
—
Firm Type 10,29 — — If the venture was independent
or corporate
—
Patent Protection 28 Copyrights Cooper (1984);
Lefebvre et al.
(1992); Zahra and
Covin (1993)
Rate on a five-point scale if the
statement is true or not true:
–Holds important patent
rights
–Has more patents than its key
competitors
–Uses licensing agreements
extensively to sell its products
–Has increased its patenting
efforts over the past three
years
0.71
R&D Alliances 10,11 — — Number of joint research and
development (R&D), patent
swaps, technology transfers,
and joint ventures
—
28 External sources Cooper (1984);
Lefebvre et al.
(1992); Zahra and
Covin (1993)
Rate on a five-point scale if the
statement is true or not true:
–Uses joint ventures for R&D
–Is heavily engaged in strategic
alliances
–Collaborates with universities
and research centers in R&D
–Contracts out a major
portion of its R&D activities
0.73
Size of Founding Team 9 Team size — Number of founders —
Supply Chain Integration 5 Cooperation with
suppliers
Gemunden, Ritter,
and Heydebreck
(1996)
Rate on a five-point scale:
–Importance of suppliers as
discussion partners
–Importance of suppliers for
generating new product ideas
–Importance of suppliers for
conventionalizing new
products
–Importance of suppliers for
developing new products
–Importance of suppliers for
testing new products
0.92
10,11 — — Number of outsourcing and
distribution links
—
SUCCESS FACTORS IN NEW VENTURES J PROD INNOV MANAG
2008;25:7–27
27
